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(54) POWER GENERATING DEVICE AND ELECTRIC APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power 

generating device which can accumulate natural 

energy with low density and large fluctuation by 

means of highly efficient recovery and supply it as 

energy of suitable quality for power generation. 

SOLUTION: An operation container 21 for storing 

working liquid which expands and contract with a 
temperature change is fitted. Its changing action 

operates a changing lever 23, so that a spiral spring 

1 1 is wound by transmission gears 30, 31 and 32. A 
generator 1 5 is connected to the output side of the 
spiral spring 1 1 for power generation. The spiral 
spring 11 accumulates energy, even if the changing 
speed of the operation container 21 is slow, thus it is 
possible to drive the generator 15 with high efficiency 
at a constant torque. The energy can be accumulated 
in the spiral spring; therefore, it is possible to 
eliminate the secondary battery of large capacity, 
preventing problems such as their deterioration and 
disposal, in advance. 
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•SSBiia^lWlCftWx^^^-^^ltx^^roT/hSJ 
o*«Sl*iSHISi:ai,THS. 45 

[0 0 3 7] CSI2 ©3IJS©JgS8) ilg^tSfai/A' 

-oaftx*;p*-t«»rs*fett±EciiB«*nA 

S1t&£3SK l/fcffft§ffiOf^fc 0 izmm t «fc o T7§M## 
£ffcT5^t»!33t&£-&;G>5&S«A**2 5£fflUT£> 50 




4#P*W 10- 1 4 2 6 5 

-So d(Ajgl*fE1ft£-&SawA**2 5 fete. M?t\s>X4 
7:fc«fctf*g&a>XiJ 1- 4 6 aj4^fiKSn;tvXi'«4 
6 *fflHfc*Jt3/XT-A4 0 C«t-3T*»>64 9tf0riM! 

**o»tB© 121 5 tffl s -r * tas^b c «t * ^» 

2 sro-^^CDaj^^fE^TifV-r-f 1 1 \zj.*)1¥- 

©»S*ffiiLT-l?>V-r 1 1 CX*JM£-£*8t-r«fll 

fi£ * ggffl T S <L i t) t> *> 5 ^ olfgT $> Z> . 
[0 0 3 8] C©«k5fc*«SltfciS^T ! b. ±fi§}t<75 

ox. ^^tatt^-^2 5 coia^^i&b, mm 

«©A^2 5Ca*S$tlfe«»W«-2 3**±ffii|W|# 

c±T('»i#. ciwi&^r*fflt»T-if>v-f 1 1 

tf-Sdt^nl^-Cao^o *^J(0^1f)l//\*-2 3«. Trfij 

$co|ggj*2 2 ao^-^ign-^nTfeO, S;^2 6 1: 
ioTfiIW3 0 CIK«j*2 2 a#*¥Lo«-£>ftT^ 

s. tie^T, ai//\'-2 3*»±*k»< t^itmmm 

2 2 a«fe3i**3 0 i*^t)f , £»JUA— 2 3« 

X^«4 6CaStl*i^ttE1t'&*aiflDA*2 5**T 
^tcft^, 3*iT*f'5lo315tl-5. uffl 

ig«i*2 2 ai€M$3 0 -5 O Tif 

>T< 1 1 #«S±WS*u I*;^-*f»5n4. 

MI3t^!!0;'!^2'5B, 2(s:^J©«fc5 7a:^A*^t3f!l 
gSn5fcCDt(tt<, n< ;Utt©A*^7i<i:®^^Pti 

[0 0 3 9] H7K, ftOI«S*CUT*l Cd^S 
SIX 1 i. cniSSI.^ 2 O^fif X 2 (?) 2 
5fefeffi«*»ofc»ttaE*^«0/X^2 5£f£K)g|$£ 

T«> (B*Ofc»tC»ttE*^«©A*2 5tt. ffi^ 

=ktfk 2 ^r^X-T^^feODfr-S. ±M<DW, 1 ©*Jg(£> 

^swiftB^tc:*5^x0 4^ao*^a>^7t«fc3<c> ®*cf2 

^-fb© l^Tif>V-f (cx^;u^-^^-r5^r— X 

(miro^r-x) i. um.%i<tam-}3fax-v.y?^\zx. 

iC, A'^2 5©3EteA*#itLfctfrt«i!il//t-2 3* 

*-Tg|£$-frTX*^-S0JK-r*4r-— * 
(^3OTy-X) ^#^.^,^■5,, 

[0 0 4 0] S^fiiSTai//\*-2 3*ittT'5^ 
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^4fiOA*2 5(0fiflfi!lfw*3»*«ti-**«Ci:, 
t\ fifflCDS^X 1 od,& a <Z)ttffiTffi«rt*m£<Z)ffi£ 

i5iJS^LT-tf>'7'f 1 l£#t*±tf£*;F 

s^btcs-rst— ^co h;i/^T-i?>-7-r i i £#^± 

tf£o MX4 £&£«&c K^TSt MU^a^JSTS 
S30^r-XTH ffi!/A-2 3 SBittf A 

#58 £U H>VC 1 1 £##-ttf£tl£;>jF 2 \zteZ> 
U=l FIX (X4-X1) I + 

F = k 1 • X 1 - k 1 • x 
F = k2-X2-k2-x 

[0 0 4 4] fct, (7) SCtt, F 143J:rjCF 



"T "7 < 1 1 <D##±tf^±££CDT\ BO^ffi 

UA-2 3£BB*U SlO^a (IfiXl) \Z& 

STSLfc^^SiIga b c o^i^Ito' d e f CO 
x*>M=-£-tf >t< i lfcA^U wm-tzZLlzifl-z 
tLXs i?>7^i l Kii«<^fcx*;i^=— 

[0 0 4 1 ] £<OJ;5&lM^;UT1f>V-f 
[0 0 4 2] 

• • (7) 



1 F 2 X (X 2 -X 3) I • 
[0 0 4 3] 

• • ■ (8) 

• • • (9) 
20 RtbTaTOckiK&S. 

[0 0 4 5] 

U=F1 (X2-Fl/k2-Xl) -F2 (X 2 -X 1 + F 2 / k 1 ) 
= F1 (X2-X1) -Fl ! /k2-F2 (X2-X1) -F2 2 /kl 

• • • (10) 

jjf i&£z$f 2«:^n^nffifi&o-c\ tn^niz-z) 25 § 0 

^Tft»LTUO**«[S*65t, EtTOcfcifcfc [0 0 4 6] 

Urn ax = kl/4 (X2-X1) 2 + k2/4 (X2-X1) 2 
Fl= k2 (X2-X 1) /2 = k 2 ■ X2-k 2 • (X1+X2) /2 
F2 = -kl (X2-X 1) /2 = k 1 • X 1 -k 1 • (X1+X2) /2 

■ • • (11) 



o&fe&x i*3j:afx2 &m?LT^z> rt*&m^tzm^ 

1 &<£&X 2 0*m&<Dlk$ihteZ>£o Kft^J 3451 
^LT45< cttcfc 0, ^(aiBfl^fcfc.fcSx*;^ 

tt, ^^X 143^^X2 tC^tt^^CD^^tctg^-r 

[0 0 4 7] ifc, fiI«o;t*S«:kii:*illioA 

^S«C k 2 ^ L ^ A* 2 5 * o T^gj U-A— 2 3 5 

>t< l l fcx*;^-*ffiA-r«*-f ^;u*jgffl-r* 

U= I F 1 X (X4-X3) I + 
ifcO, 5B«-*M ^;Utig|7iC-Sm^T*L^c' ,6 
(MX4' ) ^tff f * jft «ttX3 f ) 5*f^i 
tSfi^ta*. fiE^T, k 1 =k 24octt^F 1 =- 

Uma x = kl/4 (X2- 



2 3 K9JJB£*l-5©W£, SS«[coiaSd*«^"rs^CD 

a- 2 3 £iwm£nsftwa*KK*L<& 

^J:5fCfi^J3 45«^LT*< Citc^O, m*CDift 
«^k^«fcsx^;i/^-*^*^<iHiiRt-sc:i^T* 

35 £o 

[0 0 4 8] J:fE<9|g3 (£>^r— XTte, SftWV2 3 

i^WKteik-f ££#*3 o«£W43 1^6 
B*t<5 ^ il: J; W*S«fiLTif>7 
-f 1 1^0X^;^-©|giR**iB5»T^5A*, ^2 CD 
40 ir-^0±5l:7^?aX-^3 DSRWtSlil/A 
-2 3****3 0*5 3 1 JCftl^SnfcttffiTX^ 

(7) SCKis^T. 
I F2X (X4-X3) I • * * (12) 
45 F2OtS<0Umax*<fc[;^i:fOFl, F 2 «JW 

[0 0 4 9] 

XI) 2 



F 1 = k 1 
F2=-k 1 



(X2-X1) /4 
(X 2 -X 1 ) /4 



(13) 
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a^--2 3 Kjwtaniatsi u<. 7^?^.x- 

[0 0 5 0] — B1M&2 2 aaU^frlClSttbtlT 
Urn a x = k 1/4 (X 2 - 
F2=-k 1 (X2-X1) /2 



fiEoT. ££*X 1 *3«fctf X 2 O't'H^OSffif^i&U' 
A*-2 3 K:*»*»*J:5fc*t5!l*«*-r-6CtK±0«^ 

are**©-?, /hSo««s«^«a««ciiUTii 
•s. 

C0 0 5 2] ^±OJ;5!C, Hi. H 5 i3«fcaCH6 

^ut^tTfeO. *-©#*±W-5fcJ&fcBLfcx* 

3tt*S&x*;M £ -©!&a;at4S<£t>. £lf*3 
0. 3 1, 3 2fef©ma*ffl^TfP»*»»*titt}g 

X, -K>T-f tt#*±tf5ate«fctt*H«fcx*;i,^- 

*AS*ifcx^;^-©ift»sS5±U>tt). fcSW*, 

X*;i^— <8 lUJR^ Sb Z, f c tb iZ #>0D T £ ^ a. X 

*tfiti < t fe e«Sx^;^-*0iR-r* c £*«t?S*. 

*-5i/i«if>vr^©x^.;i/=p— [slJRSx^ 
— hTZ>r^!sblZ^tSit<DX'\tt£^, f^T, if>vr 
K£< x*;i^-#GM? £ tix 1*§g-e& o T i 

*• 

[0053] ^etc. ^(zteB^Ltjc^tc, -t?>T-ra» 
s « k K-jeo h ;u * o # * &mm t- ^ & t> t*»ts 



7 fc^Lfc+K ?;Po ' de f CBgj&^Ti^W- 
*l3JR-r*c:t**T**. 0iRT?**x*;ms-©«^: 
fflUm a x t F 2 fifilT© J: 5 Cft*. 
05 [0 0 5 1 ] 

X 1) 2 

= kl - Xl-kl ■ (X1+X2) /2 
• • • (14) 

®LT*5 0. S«x*;^-*-e>v-rK:t>-3fc>u#a 
LT^m-r^ditciO, t*Sx*;i^-S3i&*J:<. 

[0054] :m3<D&m<DMi&) @8i:n -fe*-^->- 

L&»M*az7 h 2 7 

20 «1 O:fc«ktfm&tB&l«0J£ij*LT»-5. :£0iJ©5gm 
1 0 IC&t^Tte. j&lt^&nx-y h 2 7 Olilffl 

2 7 a(C«^i/7.?A4 0 £flJlr>T*»3fc4 9*flW*L 

25 Offi-fr^J^KLTH*. Iil»az7h2 

7^bf#^tifcm^j(c<fc-DT ; E-^ 3 7 &mmis< mm 

3 4^LTf>-7-f 1 1 £#£±tf-5 0 -fc?>v"f 1 1 
T&D, if>T<l 1 K*«3ftfcX*;|,:?— £J;0a& 

[0 0 5 5] 1 0 {CiJ^iTfc, iSftUt 

ixTsmsga*x*;^-£(,^£^-tf>v>r 1 1 1« 

^.-SClifcJ;^, fgft*t*<, ^»<7)S!L^a^x*;|/ 
^ i -S:^«CII5'&Ofit,iK^i#ofcX^;^- < hLT® 

40 omtcims. 

[0 0 5 6] *«O58fjjii0t:iUTI4. 

-ff>V-f 1 1 5:#g-±tfSftl?iJ3 4lC^##^<0?&a3 

1 l*«*ltTLS?ftt« ft i* C tti— !f*»^^ A* y ^ 
50 fc»fPS52*«!ffl-rs^i:*<T?**. ■ 
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[0 0 5 7] Cfg4©3lSS©fl2Si) 09:fcJ;tf0 1 OC 
tt. *B«»2 8 tH*2 9*i«JX^JI/*-©A*^ 

T&*!&91gB 1 ©0>J£7pLT&3. ##J©3!®glMl 
Ote, 0 1 0 (C^LTS-Scfc^C *^*?&2 8 (C=fc^ 
TfSSStlfc^T^-:* 3 7 £iE8jLT-t?>T-r 1 1 

zmz±<<fz <fc ^ tc uts o*»tt©x*;Mf-s-e> 

-£>-7-f 1 ltt, ##±tfSS«K:fcl:H«fc<#* 

a* 2 9 w^^^iEiteasw^^A^^a^efcffl^c 

x^M-*AAt3uti6«T$5. co «*: -3 £ , if> 
£AT"^3CQT. x*;i^-£|§Ii|SMfl6&8iE#©a»tt 

[0 0 5 8] H9*«fctfHl Ofc5Rbfc5Mt£Bl 0 

tt, *if?iS2 8i:a*2 9il^21ii?)g 

«x*;i^-*«***§j^«*T:eo. g«x*;Mf 

&«*&2 8*^!fi£;ft. a#&< £t>±S§3fc#IIW2*l 
•S<i:38*£fT<^ -?-WX^;^-Tif>^-f 1 l£#tt 
5i5K)5;oT^. — SB 1 Office fctJS* 2 9 
At^ttSftTisO. fioa6 0i:«totIlSfiii< 
ffiEEIU S*2 9^*a±S-[S]< .fcSC&oT^-S. fto 
T, «*«*W-«*|im?*t>Tt>»«3i«fffotl, -t?>v-f 
1 1 tX^;U^-*<*Sf$*lS. -5-LT, iiSfil© 
4jj\Z\t?<1 h 6 2 *«S*StlT*0, -fcf>V-fll© 
W#fl!lK:«ll*£*Ufc38««l 5 (C±oT^«$tXfc«^ 
T5-f h 6 2Mffb. aBSHBETSSJ^CfcoT 
H*. *«SJC0«**J«^5«, Jfc-fc £fc«fcoT 

6 iciot^li 1 5 ©EHE*#JhbT-tf>V'f 1 1 © 

x*jM=-©j&S£gfrikbT</»*. -5-tT, 

t, yi/-+5 6£BiifcbT38fl;«Sl 5£SnHfc-tf>v 

-r 1 i c»a^nfcx*;u^-*ffl^Tiiu. -s«f 
[0059] ^©.fc^tc. t3*x*;^-£t>o;tA,-t? 
aeKKOjfcLtii/Kx^^^-ftjeufwcwmsff 5©c 




ftfflW- 1 0 - 1 4 2 6 5 
. «¥fc«*T?6«©m>i&x*;i^-£[3iR 

Stm7J#K&-5£bT</>5«'&«. -fe*>V-f COili^fe— 
10 ^fcSSWl&iiT&oTfc-fcf^V-f c#«$tifcx^.;i/ 

#&th set. a«*»*SMfs©w*««8Bfc£ 

-5. 
[0 0 6 0] 

20 tt. x*;i^-®fcW£<« £<=>(;:. 

>T-r c e $*x*;u=£- * ^ o A,#*i b x^jffl lt^ 
-5. for, **wkj:o. BftXfc. ass. am 
3t, art. 88* , *rtfc£©«*ftg*Sx*;Ms--s* 
25 ««»©»*»£ bTfflv»*££#T*s»«ftB:fcJ: 

2 *«»*^fit-&-3"C*WfMCtofc-3T— 

T fefsj^T if ©»f^^ \Z&&UnJ] $-W^T 

35 [0®©ffi*&IfcBH] 

[12] -tf>T<© hj^1H4^t^77TS5. 

[0 3] 01 t^-r^msg©^»iwA-©ffi»«s8* 

40 

[0 4] 0 1 tST^iglfflt'f ?;i/SSt^7 7T 

**. 

[0 5] HlK*bfc58**«i:a»:**5BWC«*f6 

[0 6] *«MfC«S»ttB1*^4t*fflV»T-tf>T'f * 

[0 7] 0 6 l-TKf fgfi^BW-tf-'f 
50 [08] *5£BR\z%ZU8imzm^Xif>-7'( ?r#^± 
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